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PHOSPHORESCENCE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oxide glass 
exhibiting long afterglow and accelerated 
phosphorescence, storing energy by the excitation with 
y-rays, X-rays, ultraviolet rays, etc., continuing the 
emission of light for a long time after stopping the 
excitation and usable as a light-accumulation material 
for illumination, sign, etc. at night. 
SOLUTION: The objective glass is a composition 
composed of 20-45 mol.% of AI203, 45-70 mol.% of CaO, 
0.01-5 mol.% of Tb203, 0-20 mol.% of MgO, 0-20 mol.% of I 
BaO, 0-10 mol.% of Si02 and 0-8 mol.% of Ln203 (Ln is * 
one or more kinds of atoms selected from Yb, Y, La, Gd, 
Lu, Sm, Dy, Tm and Pr). 




(no) 



LEGAL STATUS 

[Date of request for examination] 29.03.2005 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAS1 aW4rDA41 20631 45P1 .... 05/08/01 



Searching PAJ 



2/2 ^— v 



[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAS1 aW4rDA41 20631 45P1 .... 05/08/01 



<i9>b*h4ww (jp) 02) & |g ^ fft & # (a) (nmwmm^m^ 

#^2000 - 63145 
(P2000 - 63145A) 

(43) H ¥/£l2*£ 2 £ 29 B (2000. 2. 29) 



(51) Into. 7 
C 0 3 C 4/12 
3/068 
3/15 

GO IT 1/10 



F I 

C 0 3 C 4/12 
3/068 
3/15 

G 0 1 T 1/10 



4G0 6 2 



*3£if3t *9t:£ 8f*^OSc3 OL (^ 5 H) 





4*S¥10-225782 


(71)tiMA 


391009936 










(22)fflfgB 


¥f£10*f 8 n 10 B (1998. 8. 10) 




^fS^fiSlTfr^^iaT B 7 #25^- 
















#3S5/ll»;MWTttig2786© 4 ©212 






(72)f89J# 


UUS iBS 








ti5B^}ll>ftlTtt»^#4TB7#25^ «SS 














(72)#l}?# 










*HaHWnMKr«4TB7#2&* 8a£ 














(74)ftSA 


100072844 
















&i&J€lcSg< 



(54) amv&m &^mmmtt*m-zm<£®i37xmz^(»$mjj& 



(57) [Ml 

anaiBw-\faniHMiftif»3ft*t»i:LT«ffl-c** 

to 

A I 2 03 2 0-45 
9fu CaO45~70%, Tb2 O3 O. 01~5%, 
MgO0~20%, B a O 0~ 2 0%. Si02 0~ 1 
0%, Ln2 03 0~8%. ((ILLnli, Yb, Y, 
La, Gd. Lu. Sm. Dy, Tm. P r cfc 81**1 




300 



soo 

JSS(nm) 



(2) 4$BH 2 O O O - 6 3 1 4 5 



t Its 4>fc< fct,. ttibT-^Uf^A (T b2 03 ) % 

K*t*;uvOA (C a O) . !Mb7;us=.^A (A I 2 

03) t*t?ci:*««t-r4*a*ai;»*«**« 

[ig*3S2] ^;U%S^T*. AI2 O3 20-45 
% % CaO45-70%, Tb2 O3 0. 01-5%. 
Mg OO — 2 0%. B a O 0 — 2 0%. S i 02 0-1 
0%. Ln2 O3 0-8% (fflLLnlt Yb, Y, L 
a, Gd, Lu, Sm, Dy, Tm, Pr<fcyBl#h4 

-BBLhcDBTO Tft-5ci:*4$«t-r4»*3li lets 

fci>r. a5cit»B**-cBi*aia>*aic«a-r*# 
5^»j«»*j»iii-r*=i*»«fc-r**»**tfii 
js*«*M*«#^x<D»a;&». 

[0001] 

«aikitttBS£ * y x*;^-si^, lewfc 

nti+rmmx-z. vwB**ftttBatr=* 
y»^ft3t$^*ro>T?. if — <D»BWte»iiH 

BicfcJB-c*. r«L x«u **MMfta>Eft*»]*£«< 

Baf4 0 
[0002] 

I4S rA 12 04 :Eu2+, D y 3+«4<ft/ll4b **lt l> 
4o ff LT14B a FB r : Eu2+§i< 

BMaB*L3W»6*tttL^aW*T?fc*. 

s**ti* l tto-ejwm* tit 4 »7 ^ t ir^ 

2 1 3 3 6^*lzBB***lfctG)35<fc*« 
*fc. 4*R¥9-3 4 6 3 6 2-^-BJ^BSlZliS i 02 - 
B2 03 -ZnO-Tb2 O3 3R217X* t^Ml 0 - 
8 8 6 7 4-9Hffl>fC(iS i02 ~Ga2 O3 -Na2 
0-Tb2 O3 *#9XXlW*JB¥1 0-1 3 03 44 
-^BJ$fflg|-|*G e 02 -ZnO-Na2 0-Tb2 O3 . 

4 0 

[0 0 0 3] ft 6*fCL^«»*«(DB*(* 

-C»JSS#{* * B* L fc t (Oli^fli i5<7) li b -d £ AbBffi 
■0>»J^*Lf=J:yB*a)Ba^B±-r4. £blc, B5K 



•PHJS**(*<D*MI^ ct y L fc*aMfta S *i 4 fc to 
«HftB«*»«ci:*<-e*«j:i*. *<Dtztb. 5fc«fcSla> 
*tti^aBttB**t»«)Uia]^B»**ir^«. 

*U WB¥9- 2 2 1 3 3 6*^«lcE«**lTl^4C 

3 4 6 3 6 2-S§-B^jfl§{zEt££*tTl^4S i 02 -B2 
O3 -ZnO-Tb 2 03 *©H*lt«^mf 
j[xffi5g*jK-Cl^4o 

[0 0 0 4] HB»=»fitttta>*±B-f:*-:/l*. ftlft 
l21«l:«*Lti*^-tftoTL*5. »I¥9- 
3 4 6 3 6 2^-B^JfflS(cfc4S i 02 -B2 O3 - Z n 

o-Tb2 03 ^tf^Xli. S»t^*l=*t?Bft:»# 

^x^^-iZcfcoT. sf<w:t>a> h^:7»ttizx 
^B7Lb*i4t<D < t#x.btL4o tflD^y^ 

aic«fcy»Jfe**u 7-;ue^ix-<^>frx*;u^-»Bi 

[0 0 0 5] *3£BJ(Z>C a O-A I 2 O3 3R#9X3|SIC 

A^ttfflLTt^ftttt^iL&tlftl^ C a O-A 12 O3 
3K#7Xtt« "Journal of the American Ceramic Socie 
ty", Vol. 70, No. 12, page870 (1987) Izfc 4 "Photos 
ensitlve Mechanism of Dopant-Free, Ultraviolet-Sen 
sitive Calcium Aluminate Gl asses" ^(-EtE^^T 

AMC;Bfe-t*7* h9P5^^tttttT,t. Z*Ui«rt 
»<Z) «fc 5 tt*x*;^— ©BltiCcfc or #5X+fz*K 

*Lr«n«Biftff±-r4t* *a>*MH*s©tt»i:: 

Ry»fttiJHiLTff<. CWOth^PS^^^tti: 

#B*-3Tl*4fc**&*u »**©*Bl=J:y«^t 
*<0x^u^~$ttte-r4C < blCci:or»fe?!)<;H^rf7 
< £*t»aF*iTl*4. ZCD J; 5 £#5X1::. Jfc£tl£;K4 
x*;U*- tBItn y **i t*l:»^4 cttfttSJ: 
3 ft*** 0Oxli*±S7c^^iin^4<i:S i 02 -b 2 
0 3 -ZnO-Tb 2 0 3 **7Xfcllii:«*« 

[0 0 0 6] 

It5Wfc»* 7X ^ Lt Ittflftt C a O - A I 2 O3 

Hfl7XtK-xt Lfcffc4H*tt«7Xt»«t 
4C<t£gffl<!:-f 4, 
[0 0 0 7] 

»itillftt*fc»OM] ±B©B»li, TIB©* 
(1) rUL xtt. K*ft*6MWaBBlc£y*H* 



(3) 



000-63145 



(Tb2 O3 ) % Bfc^l/i/^A (CaO) . RlbTA* 
(A I 2 03 ) S«tZt*1»«i:-r*ft3ai«: 

( 2 ) ^U%^T*. A 12 03 20-45%. CaO 
45 — 70%. Tb2 O3 0. 01—5%, MgOO — 
20%. B a O0-2 0%. Si02 O - 1 0%. Ln 

2 O3 0-8% (fiLLnlt Yb, Y, La, Gd, 
Lu. Sm, Dy. Tm. P r £ tj Sl£*l£-«Ja±G> 

-e*4Zt*««t-r*±IB (1) liElM>*» 

(3) ±15 (1) XI* (2) i=eita)Kfl:tt#7xa)a 
aizfcivc. a7ctt»Hft+-c±E (i) xii (2) © 

(4) H5ctt#Hftt*-*>ll*-3lS*ffl^4-tl= 
jftltli taffl rTHI-C & 4 o 

[0 0 0 8] 

±Eo>«i=i»3eLfc3isttjfca)tfiycfc*. a 12 o 
#5xjw»&sm\ 4 5%tttx.*i*inaatfai[<«i: 

£0 *T£L<(4 2 2-4 0%-efc*o C a OI4A I 2 O 

3 t i tlCftffl L t «7XC»« tttlt«*»1? 4 5 % 

«y. ttflfcL^-T<44. »*LL«itt4 8-6 8 

%ts»^ 0 Tb2 03 1*, »fta>***M-r*ja#"e* 



O. 0 1%J:yt*ti:i^»*tfB<, 5%«fcy 
O 5-3%-Cfc4o 

[0 0 0 9] S i 02 \ZJS = 7*Bf$.£&%\z-?Z>tfLttx- 

fe^o L3b>t 1 o%*a^.*t»]ittaaA<K< s^t, 

4o 2 0%*ttjc*i#^Xtf*fi5E£:a:yfe 

*ftLtL*5. #£L<I£1 5%iaT"T?fe4c BaO 
tMgOdr^M^t^s 2 0%£Ji;L4<teil 
fcm<4y, jifSL<lil5 
%&T-efc£o Ln2 03 f*T bCD^3fe^li*I^1±4iS 
8%cfcy*^L^*<D»»I4(KT-r4 (ffl 
LLnl*. Yb, Y. La, Gd. Lu, Sm, Dy, 
Tm, P r J:y»*h*-«fiLt0l|[« . »* L < (4 
6%lilT-C&4o 

[0010] *SftKa>ft«3fe&t;»JS«**M-r4Bi<b 

ft*. 1 1 0 0-1 6 0 0°C(D;aST* 1 - 3 B$M»jH 

*at/«s«**«-r*ii{b**^xtBi«-r*. Mtz 

I*. 

[0 0 1 1] JaTlc*«BB<D»*LL^KttB*tKt&L 
XTjk-fo #^X*«Jfrr4ja#£^U%**3FLTTE 

©ai©Brts*-r«±E (1) xi* (2) izEttoa 
[001 2] 

Mi] 



AU O a 


2 2 — 4 0 


CaO 


4 8 — 6 8 


S i O* 


0-8 


MgO 


0 — 15 


BaO 


0 — 15 


Tb a O a 


0. 0 5-3 


Ln 2 O a <D 


0-6 



© LnliYb, Y, La, Gd. Lu, Sm, Dy. Tm. Pr, 



(4) 



4$§8 2 00O-63145 



[0 0 1 3] 

^tSo H£LtdI*4£, 1 4 5 0-1 55 0°C(D;£ffi 
r 1 ~3B*Nfl»|«kU *aicSfcLULT*»-T*Ci:fc 

fc#&»lBLfco Z0)J:3fC||»Lfc*^XlC2 5 4 n 

h;i/SHll:*Lfc. 254nmfl)S 

CO>#^yU=X«IMtaL 8 00nm©*i*l/-1f- 

2 



[0 0 14] (*1S«2~7) ^tL€K^-3^S6#ljN 

o. 2-7o«*«*rcBidLfcaE»t*i6«i tm* 

HJ&fll 2-7 5 Xt, ^f^L2 54nm 

JILT, H 1 BfflOJSJfex^^ h;^»&*ifc, * 

B2a«(DH*aft©i»nn*ft**6*ifc. 2bic 
fir£fc„ 

[0 0 1 5] 
W2] 

<g> 



No. 


mmm 1 


mmm 2 


3?2£<SJ 3 


H«« 4 




mmm 6 


^Jfcfll 7 


A 1 2 0 3 


5 1. 1 0 


4 7. 7 8 


3 a 6 9 


54.1 0 


43.0 6 


416 6 


3 a 9 3 


C a 0 


4 7. 9 1 


4 4. 8 7 


52.4 3 


4 a 9 4 


33.8 6 


4 1- 2 1 


3 1. 3 7 


S i o 2 




3.7 8 


8.68 


a 9 9 


a 6 4 


a 4 6 


a 3 6 


MgO 




Z54 








2.32 




B a 0 










i a 5 5 




1 7. 1 5 


Tb 2 0 3 


0. 9 9 


1. 0 2 


1. 0 6 


0. 9 7 


0. 8 9 


a 3 5 


8. 1 9 


Yb 2 0 3 






1. 4 4 











[0 0 1 6] 



[S3] 



m- 3 



( Jl 96 ) 



N o . 


mmm i 


^fifcfli 2 




fUMiffl 4 








A l 2 0 3 


3 6. 9 


3 a 5 


2 4. 9 


3 9. 9 


3 4. 9 


3 2. 8 4 


3 4. 3 1 


C a 0 


62.9 


5 7.2 


6 4. 7 


5 4. 9 


4 9- 9 


5 a 3 7 


4 9. 0 2 


S i o 2 




4. 5 


1 0 


5. 0 


5. 0 


4. 4 1 


4.90 


MgO 




4. 5 








4. 4 1 




B a 0 










i a o 




a 8 o 


Tb 2 0 3 


a 2 


a 2 


0. 2 


a 2 


a 2 


1. 9 6 


1. 9 6 


Yb 2 0 3 






0. 2 











[0 0 1 7] 

it^<riM*36«se«r**jara*LrL\*. Sor, 
M«cifB3fett»i:Lr<D«fflfc # i+r4<. **H*rBS 



«*: y77^/^m Lfr* <fc < ttiffiKSK c t 
*<r#4. *fc. z<D*7X$fl6ffi-r-sc<tiZcfcy»JH 
«**ti*t* = fc4< r«L x«u ^nt§il«<7)lB 

Lrtaffl-e**. 
[■■affiWttlMn 

BllBlttSMIltMLfcW^ 2 5 4n 



(5) 



%fffi2 000-63145 




(72)^0^# f&X F$ — -M#*) 4G062 AA04 BB01 BB07 CC04 CC10 

«5MU*«rti#*«4T@ 7S25# 1*SC DA01 DA02 DA03 DB04 DB05 

*ttttBB*^*^Xrt DC01 DD01 DE01 DF01 EA01 

(72)^B^# j& EB01 EC01 ED01 ED02 ED03 

«5*5iamtt^rS4TB7»25# t*S ED04 EE05 EE06 EF01 EG01 

SttttH#*#^Xrt EG02 EG03 EG04 FA01 FA10 

FB01 FC01 FD01 FE01 FF01 
FG01 FH01 FJ01 FJ02 FJ03 
FK01 FK02 FK03 FL01 GA01 
GA10 GB01 GC01 GD01 GE01 
HH01 HH03 HH05 HH07 HH09 
HH11 HH13 HH15 HH17 HH20 
JJ01 JJ03 JJ05 JJ07 JJ10 
KK01 KK02 KK03 KK04 KK05 
KK06 KK07 KK08 KK10 MM02 
MM04 MM 12 NN19 NN40 



